1. Evaluate sociodemographic risk factors for poor outcomes in visual acuity after cataract surgery among men. 2. Evaluate sociodemographic risk factors for poor outcomes in visual acuity after cataract surgery among women. 3. Evaluate sociodemographic risk factors for poor outcomes in visual function after cataract surgery among men. 4. Evaluate sociodemographic risk factors for poor outcomes in visual function after cataract surgery among women.
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Introduction
Age-related cataract is one of the most common diseases, and is one whose prevalence is expected to rise in the coming years in industrialised countries. 1, 2 To a great extent, the occurrence of this type of cataract is determined by ageing and, therefore, with longer life expectancies, it is bound to increase. 3, 4 Cataract extraction surgery is among the most common surgical procedures. In general, it is highly beneficial for patients as has been demonstrated by numerous studies. [5] [6] [7] The outcome of this type of intervention is usually evaluated by ophthalmologists or opticians by measuring visual acuity. Visual function is also assessed on the basis of the perception of the patient, but in routine clinical practice this is not usually done in a standardised way. To standardise the process, there are some questionnaires that measure visual function in relation to the carrying out of or difficulty in performing some common tasks. These include the Visual Function Index , the validity of which has been demonstrated in the original paper and in the version translated into Spanish. 8, 9 In the case of cataracts, some studies have found differences due to sociodemographic factors in the occurrence of this disease or in the indication for surgery. [10] [11] Few studies, however, have assessed changes in visual acuity or function in relation to sociodemographic variables.
Our objective was to explore whether there were differences after cataract surgery as a function of a range of sociodemographic factors. The outcomes were measured in the classical way, recording changes in visual acuity, but also considering the perception of patients and assessing their visual function using the VF-14. Our study was based on a large sample from several hospitals.
Materials and methods
This was a prospective cohort study of patients consecutively recruited, who were scheduled to undergo cataract surgery by phacoemulsification in 17 hospitals in 4 autonomous regions in Spain, between October 2004 and July 2005. All participating hospitals are public centres of the Spanish National Health System and have similar human resources and technology. The study was assessed and approved by the Clinical Research Ethics Committees of all of the participating hospitals.
The inclusion criteria of the study were patients being 18 years old or above, and giving informed consent before participation in the study. Patients undergoing other intraocular procedures, in addition to cataract extraction, were excluded from the study. Likewise, patients with cancer or severe organic psychiatric disorders that prevented them from collaborating in the study and also any patient with difficulty in reading or understanding the questionnaires were excluded.
Patients' personal information was collected exclusively to carry out the follow-up, and their confidentiality was guaranteed and safeguarded, in particular, with respect to the database where information was stored during the study period.
The ophthalmologists and nurses who participated in the study collected clinical data masked (without knowing the objectives of the study) before the cataract extraction surgery, intraoperatively and postoperatively (6 weeks after surgery). This information included sociodemographic data (sex, age, level of education, marital status, living arrangements, and social support), clinical data before surgery (visual acuity of the eye to be operated on, laterality, visual acuity of the other eye, presence of other ocular comorbidities, and visual function and technical complexity of the cataract extraction), information related to the surgical technique, and complications within 6 weeks after the intervention.
Specifically, in the visit before the surgical intervention, before including patients on the waiting list for surgery, ophthalmologists measured visual acuity in each eye. Visual acuity was measured again in both eyes 6 weeks after surgery. In all cases, each eye was assessed independently using Snellen charts and recording the best-corrected visual performance in decimal units.
The VF-14 is a validated index, which measures the difficulty that the patients have in performing 14 visiondependent activities of daily living, such as daytime and night-time driving, reading traffic signs or small print, and engaging in recreational activities. Scores on the VF-14 range from 0 (unable to do any activities) to 100 points (able to do all activities without difficulty). 8 The VF-14 has been translated and validated in Spanish. 9 This questionnaire was sent by mail to the patients at the time of the visit when they were included on the list for surgery. To increase the response rate, two reminders were sent by mail to those patients who had not returned completed questionnaires; in addition, telephone calls were made to further increase the response rate. Three months after surgery, the questionnaire was sent to the patients again, following the same strategy as described above.
Statistical analysis
For descriptive statistics, frequencies and percentages were used for categorical variables, whereas means, SD, and 95% confidence intervals were used for continuous variables. To assess the differences between responders (patients with any of the outcomes assessed after the surgical intervention) and non-responders, Student's t-test was used for visual acuity and VF-14 scores, and for categorical variables we used the w 2 -or the Fisher's exact tests. The same tests were also used to study the relationship between the sociodemographic variables and outcomes, by sex.
The change in visual acuity was defined as the difference of the best-corrected visual acuity measured at 6 weeks after surgery minus the baseline assessment. Similarly, the change in the overall VF-14 score was calculated as the difference of the score 3 months after surgery minus the score obtained at baseline, before the intervention.
The analysis was carried out stratifying by sex given that we found differences in some sociodemographic variables between men and women. Further, patients were categorised into two groups according to their change in visual acuity (o0.41 and Z0.41), in line with previous studies that identified 0.41 as the cut-off point for a minimal clinically important difference (MCID) 12, 13 after this type of surgery. Similarly, patients were divided into two groups by VF-14 score, using 15 as the cut-off point (o15 or Z15) based on the results of a study mentioned earlier. 5 In both cases, a change equal to or greater than the cut-off point indicated an improvement in the outcome measured, this change being a minimal clinically important improvement. To assess the association between the explanatory variables and improvement in visual acuity and function, we used the w 2 -or the Fisher's exact tests. Finally, multivariable multilevel analysis was carried out by means of generalised estimating equations with changes in visual acuity and the VF-14 score as dependent variables, the independent variables being those with Po0.15, 14 in the bivariate analysis, and adjusting for other clinical variables, such as ocular comorbidities, the pre-intervention value of the dependent variable under study, contralateral visual acuity, and the complexity of the cataract surgery, which showed association with the outcomes studied. 15, 16 For this analysis, the patient was considered as the level 1 unit and the hospital as the level 2 unit. For categorical variables, the criteria used for defining categories were the patient characteristics most frequent, or those which might potentially be the most meaningful, for interpreting the results obtained.
The statistical analysis was carried out using the SAS software for Windows (version 9.2; SAS Institute Inc., Cary, NC, USA).
Results
During the study period 7458 patients were identified, and of these, 927 were excluded for not complying with the inclusion criteria (300 patients because of age, 53 as they were not from the catchment areas of the participating hospitals, 48 declined to participate, 60 because of the additional diagnosis of corneal dystrophy, 455 because of re-intervention, and 11 for other reasons). Of the 6531 patients who met the inclusion criteria, 5512 completed the questionnaires before surgery and these represent the study sample. Overall, there were data on visual acuity 6 weeks after the intervention for 4715 patients, whereas 4186 patients completed the VF-14 questionnaire 3 months after surgery. Therefore, our final samples were 4715 patients for visual acuity and 4186 patients for visual function (as measured by the VF-14).
We found statistically significant differences between responders (n ¼ 4186) and non-responders (n ¼ 1326) in some variables; for example, among the non-responders there were higher percentages of people with primarylevel education (32.26 vs 28.09%) and of individuals who were dependent (55.86 vs 54.49%), and a lower percentage of married people (54.77 vs 63.42%). In addition, the mean visual acuity (0.25±0.17 vs 0.28±0.17) and the pre-intervention VF-14 score (56.31 ± 24.46 vs 61.18 ± 22.39) were lower in non-responders.
The study sample included more women (58.83%) and the overall mean age was 73 years (SD 8.90). The main sociodemographic and clinical characteristics of the sample are described in Table 1 , and it can be observed that there were statistically significant differences between sexes. Table 2 reports the results of the bivariate analysis of the sociodemographic variables under study and the changes in VF-14, stratified by patient sex and whether there was an MCID between scores before and after cataract surgery. It can be seen that by analysing the changes in VF-14 score in this way, as a dichotomous outcome (eg, was the change an MCID or not), significant associations were found only for the level of education in women and for social dependence in men.
Similarly, in Table 3 we present the results of the bivariate analysis of the sociodemographic variables and changes in visual acuity due to surgery, again converting changes into a dichotomous outcome using the MCID cut-off point. In this case, age, level of education, and employment status were found to be associated with change in visual acuity in both men and women, while social dependence and marital status were also associated in women.
The multivariate analysis of improvement in visual acuity (dichotomous), including all the variables that were Po0.15 in the bivariate analysis, is reported in Table 4 stratified by sex. The data were adjusted by presurgery values of the corresponding outcome variable, the presence of other ocular conditions, and the technical complexity of the intervention. In men, the variables' age, level of education, and living arrangements were found to be statistically significant, whereas in women the level of education and being socially dependent were significant.
Similarly, the results of the multivariate analysis for the improvement in visual function, in terms of the MCID, are reported in Table 5 . In this case, in men only being socially dependent was associated with an improvement in VF-14 score, whereas in women the level of education was found to be correlated with this change.
Discussion
This multicentre study with a large cohort of patients who underwent cataract surgery indicates that there are some sociodemographic factors that have a relationship with the main outcomes following this type of intervention.
After the multivariate analysis, and the corresponding adjustments, the main findings of this study had slightly different patterns according to patients' sex, and the identification of the level of education, type of living arrangements, and dependence were the factors associated with changes in visual acuity, and the level of education and dependence were related to changes in visual function measured by the VF-14. In short, some sociodemographic variables were found to be significantly associated with changes in visual acuity obtained after the intervention, differences were found in the variables according to patient sex, and, notably, the level of education repeatedly emerged as a relevant factor.
Several previous studies have assessed the association of sociodemographic factors with the presence of cataracts or with the indication of cataract extraction surgery in these patients. 10, [17] [18] [19] [20] To our knowledge, however, there have been few studies similar to ours, that is, studies that have focused on exploring differences in outcomes as a function of sociodemographic variables. Some studies have reported differences according to sex 21 and even the level of education, 7 but most commonly the only factor noted is age. [22] [23] [24] What could be the reasons why older patients who are socially dependent and have lower levels of education have a lower probability of achieving a minimal clinically important improvement after cataract surgery? One possible explanation may be that the older the patient, the more likely are the associated non-ocular comorbidities to be present, and these may have an impact on visual acuity. We suggest that this type of factor, basically physiopathological, is most likely to underlie these differences, at least partly. Further, we believe that other more subjective factors at the time of the assessment of visual acuity may also influence results. Hence, the measurement of visual acuity may have a subjective component that affects both the assessor and the assessed. In the case of the evaluation of visual function, there is an even greater degree of subjectivity and this may, in part, explain our findings. Moreover, we have to face that getting the optimal refractive correction after cataract surgery is something that may be influenced by sociodemographic factors. We can suspect that poor people, less-educated people, or other groups may not buy the glasses they need to fully benefit from their cataract extraction. However, in both cases there remains a possibility that these findings are real, and that in the participating hospitals there are differences in outcomes as a function of some sociodemographic characteristics of patients; if so, this would be of concern for politicians, managers, and health professionals involved in their treatment. Other questions that arise, in the light of these findings, include: Would it be advisable to surgically treat these patients earlier? If so, when? From a health policy Outcomes after cataract surgery JM Quintana et al perspective, is it necessary to make any changes to maintain equality and attempt to reduce the sociodemographic differences observed in this study? We cannot answer these questions with the data available from this study, but these should be assessed in future research that should also consider more data related to associated comorbid conditions and other factors, both objective and subjective, that might have an impact on changes in visual acuity. In relation to health policy, we believe that these findings are a warning to those responsible of the need to establish mechanisms to check that there are not inequalities in this field. In any case, we found that only two of the sociodemographic variables considered were significantly related to the change in visual function.
Other studies have found visual function to be more closely related to patient satisfaction than to visual acuity. 25 If true also in our country, this may suggest that the differences we have found may be of relatively little importance to these patients in their daily lives. 
Eye
The strengths of this study include the following: its prospective design; its multicentre nature, with the collaboration of 17 hospitals of the Spanish National Health Service across 4 autonomous regions; the large sample of patients included; the assessment of the intervention outcomes not just clinically, that is, in terms of visual acuity, but also considering visual function as perceived by the patient, using a standardised tool, the VF-14, which has been validated in Spain; and, finally, that the obtained results were properly adjusted by other relevant variables, clinical as well as the participating hospital. With regards to the latter aspect of the study, a multilevel analysis allowed us to simultaneously examine the effect of factors at different levels of the data structure, assessing, thereby, both the within-and between-subject variability. The use of this type of analysis in the field of health service research makes it possible to assess variability between hospitals, assessing, for example, the relationship of hospital stays, level of Abbreviations: n (%), frequency (percentage); VA, visual acuity; VF-14, Visual Function Index-14. Change of VA is defined as the difference of the best-corrected VA measured at six weeks after surgery and the baseline assessment categorised. For the association between categorical variables, we used the w 2 -or Fisher's exact test.
Outcomes after cataract surgery JM Quintana et al satisfaction, and waiting times with patient characteristics. 26 As in all prospective studies, one of the main limitations of this study was the losses to follow-up. Even so, the rate of loss of patients is similar to that in other studies, 27 and although differences were found between responders and non-responders in some clinical and sociodemographic variables, we believe that this was in part due to the large sample size. We should, nevertheless, highlight the potential bias of the larger percentages of people with primary-level education and living alone among non-responders, which might be attributable to difficulties of these patients in completing the questionnaires. Interestingly, these same variables were found to be associated with the outcome variables evaluated; thus, we could hypothesise that this group of non-responders may have obtained poorer outcomes overall. On the other hand, with the large sample of patients some of the statistically significant associations found should be interpreted in the light of the actual differences found, which, in many cases, correspond to differences that are small and may not be clinically important. In relation to VF-14, some studies have argued that it presents an important ceiling effect and poor responsiveness, which may cause a failure capturing the visual function changes of these patients, and, therefore, our results have to be evaluated with caution in relation to that parameter. 28, 29 The main conclusions of the study are that after adjusting by other relevant clinical or sociodemographic parameters, there are patients who are older, with a greater level of social dependence and lower level of education, and who seem to be less likely to achieve a minimal clinically important improvement in visual acuity and, to a lesser extent, visual function after cataract surgery. American Medical Association's Physician's Recognition Award (AMA PRA) credits are accepted in the US as evidence of participation in CME activities. For further information on this award, please refer to http://www. ama-assn.org/ama/pub/category/2922.html. The AMA has determined that physicians not licensed in the US who participate in this CME activity are eligible for AMA PRA Category 1 Creditst. Through agreements that the AMA has made with agencies in some countries, AMA PRA credit may be acceptable as evidence of participation in CME activities. If you are not licensed in the US, please complete the questions online, print the AMA PRA CME credit certificate and present it to your national medical association for review.
1.
You are seeing a married couple, both of whom are 73 years old, in a preoperative evaluation before cataract surgery. Based on the current study by Quintana and colleagues, what is the most important sociodemographic variable in predicting the male patient's improvement in visual acuity after cataract surgery? 
